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(57)Abstract: 

PURPOSE: To prevent a contact resistance for the gate 
electrode of a metal wiring from increasing by 
constituting the gate electrode with a film where 
polycrystalline silicon, tungsten silicide, and titanium 
silicide are laminated successively. 
CONSTITUTION: First, a gate insulation film 102 is 
formed on the surface of a silicon substrate 101 and 
polycrystalline silicon 103, tungsten silicide 104, and 
titanium silicide 105 are laminated successively on it. 
thus forming a three- layer lamination film. Then, the 
lamination film is subjected to patterning, thus forming a 
gate electrode consisting of titanium silicide 105a, 
tungsten silicide 104a, and polycrystalline silicon 103a. 
Then, a source/drain diffusion layer 106 is formed by 
implanting an impurity with the gate electrode as a mask. Then, an interlayer insulation film 
107 is formed and contact opening 108 is formed thus reducing the contact resistance of a 
metal wiring for the gate electrode of a manufactured MIS-type FET. 
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• * * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the structure of the gate electrode of the MIS 

mold FET about the MIS mold FET. 

[0002] 

[Description of the Prior Art] Reference of drawing 4 which is the sectional view of the order of a 
process for explaining the manufacture approach of the MIS mold FET forms the conventional MIS 
mold FET as follows. First, after forming gate dielectric film 202 in the front face of the silicon substrate 
201 of P type, for example and forming in the whole surface the cascade screen which consists of 
polycrystalline silicon and titanium silicide, the gate electrode which carries out patterning of this 
cascade screen, and consists of polycrystalline silicon 203a and titanium silicide 205a is formed 
[ drawing 4 (a)]. Next, after forming the source drain diffusion layer 206 of N type in the front face of a 
silicon substrate 201 by the ion implantation which used this gate electrode as the mask and depositing 
an interlayer insulation film 207 on the whole surface, the contact opening 208 attained to the above- 
mentioned gate electrode etc. is formed in an interlayer insulation film 207. 

[0003] It is because it is one of what [ the ] has the lowest specific resistance of titanium silicide to be 
formed by the cascade screen which a gate electrode becomes from polycrystalline silicon 203a and 
titanium silicide 205a as mentioned above compared with other silicide. Although the gate electrode 
which consists of a cascade screen with tungsten silicide with specific resistance high about 5 times or 
molybdenum silicide is used from polycrystalline silicon and titanium silicide with the product base, 
reduction of the resistance of a gate electrode also becomes important with high integration of LSI in 
recent years, and titanium silicide is beginning to be thought as important as a component of a gate 
electrode. 
[0004] 

[Problem(s) to be Solved by the Invention] In the gate electrode of the conventional MIS mold FET 
mentioned above, when connecting metal wiring to a gate electrode through the contact opening 208, 
there is a trouble that contact resistance becomes large. Such existence of a trouble serves as big trouble 
over the structure of the working speed of the MIS mold FET. Thus, it is based on the reason shown 
below that contact resistance becomes large. 

[0005] After forming the contact opening 208 which carries out anisotropic etching of the interlayer 
insulation film 207, and reaches titanium silicide 205a, it faces forming the metal membrane for metal 
wiring, and it is necessary to remove the natural oxidation film of the front face of titanium silicide 205a 
exposed to the contact opening 208. Although rare fluoric acid, a dilute sulfuric acid, etc. perform 
clearance of this natural oxidation film, titanium silicide 205 a also melts by this processing, it becomes 
thin, and the sheet resistance of titanium silicide 205a increases. Or when titanium silicide 205a is also 
thoroughly removed by this processing, metal wiring will be directly connected to polycrystalline silicon 
203a which has specific resistance higher a single figure than titanium silicide. 
[0006] 

[Means for Solving the Problem] According to this invention, the gate electrode of the MIS mold FET 
consists of film with which the laminating of polycrystalline silicon, tungsten silicide, and the titanium 
silicide was carried out one by one. 
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.'[0007] 

[Example] Next, this invention is explained with reference to a drawing. 

[0008] When drawing 1 which is the sectional view of the MIS mold FET is referred to, the MIS mold 
FET of one example of this invention For example, the silicon substrate 101 of P type, and the source 
drain diffusion layer 106 of N type prepared in silicon substrate 101 front face and gate dielectric film 
102, The gate electrode prepared on the gate dielectric film 102 with which polycrystalline silicon 103a, 
tungsten silicide 104a, and titanium silicide 105a consist of film by which the laminating was carried out 
one by one, It has at least the contact opening 108 which reaches the above-mentioned titanium silicide 
105 a in which this silicon substrate 101 including a gate electrode was formed by the wrap interlay er 
insulation film 107 and the interlayer insulation film 107. 

[0009] Since a gate electrode is such structure, it faces removing the natural oxidation film of the front 
face of titanium silicide 105a with rare fluoric acid, a dilute sulfuric acid, etc. as pretreatment of 
membrane formation of the metal membrane for metal wiring, and buildup of contact resistance like 
before does not take place. Even if titanium silicide 105a melts by this processing, and it is thin or is 
removed, tungsten silicide 104a of the substrate of this does not melt. Although the specific resistance of 
tungsten silicide 104a is about 5 times of the specific resistance of titanium silicide 105 a, it is smaller 
than the specific resistance of polycrystalline silicon single or more figures. For this reason, large 
buildup of contact resistance is avoided. With the structure of a up Norikazu example, the value of 
contact resistance decreased about 15% compared with the MIS mold FET of structure conventionally as 
a result of experiment measurement. 

[0010] If drawing 2 which is the sectional view of the order of a process for explaining the manufacture 
approach of the MIS mold FET is referred to collectively, the manufacture approach of the MIS mold 
FET of the structure of the 1st example of the above will form gate dielectric film 102 in the front face 
of the silicon substrate 101 of P type first. Then, on gate dielectric film 102, polycrystalline silicon 103, 
tungsten silicide 104, and titanium silicide 105 are formed one by one, and the cascade screen of three 
layers is formed [ drawing 2 (a)]. Next, patterning of this cascade screen is carried out by anisotropic 
etching, and the gate electrode which consists of titanium silicide 105 a, tungsten silicide 104a, and 
polycrystalline silicon 103a is formed. Then, the source drain diffusion layer 106 is formed by the ion 
implantation of the N type impurity which used this gate electrode as the mask [ drawing 2 (b)]. Next, 
the MIS mold FET of the structure shown in drawing 1 is formed by performing membrane formation of 
an interlayer insulation film 107, and formation of the contact opening 108. 

[001 1] When drawing 3 which is a sectional view for explaining the manufacture approach of the MIS 
mold FET is referred to collectively, the another manufacture approach of the MIS mold FET of the 
structure of the 1st example of the above The 2nd polycrystalline silicon is formed instead of membrane 
formation of the titanium silicide 105 of the 3rd layer. The laminating pattern which carries out 
patterning of the cascade screen containing this of three layers, and consists of polycrystalline silicon 
1 13a, tungsten silicide 104a, and polycrystalline silicon 103a is formed. The side-attachment- wall 
insulator layer 117 which consists of a different ingredient from gate dielectric film 102 is formed in the 
side face of this laminating pattern, it gets mixed up with this and the source drain diffusion layer 106 is 
formed. Then, titanium 1 15 is formed on the whole surface [ drawing 3 ]. Next, if it heat-treats in an 
inert atmosphere, titanium silicide will be formed of the silicide-ized reaction of polycrystalline silicon 
1 13a and titanium 115, and the gate electrode of the structure shown in drawing 1 will be formed. 
[0012] In addition, in the manufacture approach according to above, if the side-attachment-wall 
insulator layer 1 17 is formed with the same ingredient as gate dielectric film 102, titanium silicide will 
be formed also in the front face of the source drain diffusion layer 106, and the so-called source drain 
diffusion layer of the Salicide structure will be acquired. 
[0013] 

[Effect of the Invention] As explained above, contact resistance of as opposed to a gate electrode in the 
MIS mold FET of this invention of metal wiring decreases. For this reason, the working speed of the 
MIS mold FET improves substantially. 



[Translation done.] 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining one example of this invention. 

[Drawin g 2] It is the sectional view of the order of a process for explaining the manufacture approach of 
a top Norikazu example. 

[Drawing 3] It is the sectional view of the order of a process for explaining the another manufacture 
approach of a top Norikazu example. 

[Drawing 4] It is the sectional view of the order of a process for explaining the conventional MIS mold 
FET in accordance with the manufacture approach. 
[Description of Notations] 

101.201 Silicon substrate 

102.202 Gate dielectric film 

103,103a, 113a, 203a Polycrystalline silicon 
104,104a Tungsten silicide 
105,105a, 205a Titanium silicide 

106.206 Source drain diffusion layer 

107.207 Interlayer insulation film 

108.208 Contact opening 
115 Titanium 

117 Side-Attachment- Wall Insulator Layer 
[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The MIS mold FET characterized by having the gate electrode with which are the MIS mold 
FET formed on the silicon substrate, and it comes to carry out the laminating of polycrystalline silicon, 
tungsten silicide, and the titanium silicide. 
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